Senescent endothelial cells are prone to TNF-α-induced cell death due to expression of FAS receptor.
The senescent endothelial cells show various phenotypes which can increase the incidence of inflammatory cardiovascular diseases, but the fundamental basis for such phenotypic changes of senescing cells remains to be elucidated. This study was undertaken to find transmembrane receptors that might be highly expressed in senescent endothelial cells and play a key role in cell death signal transduction. Comparison of mRNA expression in young and senescent human umbilical vein endothelial cells, using a cDNA microarray method, provided a list of transmembrane receptors including the FAS receptor (tumor necrosis factor receptor superfamily member 6) whose expression levels were significantly increased by cellular senescence. Additional studies focused on FAS demonstrated that a high expression of FAS receptor in senescent endothelial cells is responsible for the susceptibility to apoptotic cell death, as the siRNA-mediated suppression of FAS expression in senescent cells prevented the cell death, and overexpression of exogenous FAS in young cells increased cell death. We also verified that FAS expression level was closely associated with the activation of caspase-3 and caspase-9 involved in apoptosis. The senescence-induced transmembrane receptors including the FAS receptor may provide novel therapeutic targets to prevent cardiovascular diseases.